Abstract: This article attempts to assess empirically the impact of remittances on household expenditure and relative poverty in Morocco. We apply propensity score matching methods to the 2006/2007 Moroccan Living Standards Measurement Survey. We find that migrants' remittances can improve living standards among Moroccan households and affect negatively the incidence of poverty. The results show a statistically significant and positive impact of hose remittances on recipient households' expenditures. They are also significantly associated with a decline in the probability of being in poverty for rural households; it decreases by 11.3 percentage points. In comparison, this probability decreases by 3 points in urban area.
Introduction
For several decades the fight against poverty has become a major policy concern for national governments and international institutions. The Millennium Declaration of the United Nations (2000) has placed the fight against poverty at the center of development policies. Morocco committed -like all other signatories of this statement-itself to achieve measurable targets by 2015, among them the fight against poverty 1 1 The other Millennium Development Goals (MDGs) are relate to primary education, gender equality, reducing child mortality, improving maternal health, the fight against HIV / AIDS and other diseases, environmental sustainability, and creating a global partnership for development.
. While some progress has been made in the eradication of extreme poverty, continuous and very substantial efforts are still needed to fight poverty and accelerate measures in areas of education, health, gender equality, etc. But according to a fairly large body of literature, private and public transfers often constitute a significant component of total household income and thus contribute to the reduction of income poverty and to the increase of the investment in human capital in certain developing countries. This is the case, for example, of private transfers from migrant workers. In general, a rich literature on welfare impacts of these private transfers highlights their positive effect on the poverty reduction in the counties of origin by increasing household income and smoothing consumption (see for example Adams, 1991 , Brown and Jimenez, 2007 , Acosta et al., 2007 , Gubert et al., 2010 , Combes et al., 2011 , Esquivel and Huerta-Pineda, 2006 , Adams and Page, 2005 . At macro-level, Anyanwu and Erhijakpor (2010) have used a panel data set on poverty and international remittances for 33 African countries to examine the impact of international remittances on poverty reduction over the period [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] . They found that international remittances reduce incidence, depth and severity of poverty in African countries. Adams and Page (2005) , in their broader analysis of the impact of international migration and remittances on poverty indicators in 71 developing countries, showed that a 10 percent increase in the proportion of international migrants in the country of origin leads to a 2.1 percent fall in the number of people living on less than 1 US$ a day. Similar conclusions were also drawn at the micro-level by Adams (1991) . The author finds that in Egypt the number of poor rural households declines by 9.8 percent when they receive international remittances. However, the link between international migration and poverty needs to be probed especially if a majority of migrants come from the wealthiest households because migration is selective on age, gender, wealth, etc. It is argued that the migration selective process is one of the key determinants of returns to international migration and thus its effect on poverty reduction. In 3 reality, as De Haas (2007) suggests, if migration is a selective process, most direct benefits of remittances are also selective, tending not to flow to the poorest members of communities. In other words, if the migrants are not being drawn from the lowest quintiles of the income distribution in their country of origin, the impact of migration on poverty might not be direct and immediate and its effects on structural poverty are likely to occur through substantial indirect effects (Kapur, 2004) . Recently, these challenges have given rise to innovative methods for estimating the possible impacts of remittances on poverty in recipient countries.
The counterfactual approach, usually taken in the migration and remittances literature, was focused on estimating household's income level that would have been in the absence of migration and then to compare that with actual household income with remittances (Adams, 1991 , Brown and Jimenez, 2007 , Gubert et al., 2010 , Acosta et al., 2007 . Esquivel and Huerta-Pineda (2006) have analyzed the relationship between international migration and poverty in Mexico by comparing incomes and poverty rates amongst remittance receiving households with those estimated for similar households who do not receive remittances. They find that receiving remittances reduces a household's probability of being in poverty by percentage points.
In the past two decades, remittances by Moroccans residing abroad have increased. According to data from the World Bank, remittance inflows reached more than 7.25 billion $ in 2011. In addition, migrant workers' remittances remain an important source of financing for the Moroccan economy (7.28 percent of Morocco's gross domestic product in 2011) and one of the main means to ensure recipient family income. In fact, the well-being of households may be affected by the international migration, thus for example, it is estimated that, in 2007, approximately 13 percent of rural incomes depend on migrants' remittances to Morocco. Thus, after the consumption of food products, health and education constitute the main priorities in terms of household expenditure.
The existing studies on the relationship between Moroccan migration and poverty are rare. To the best of our knowledge, there is a single study on the subject (Bourchachen, 2000) . The author suggests that international remittances have decreased the number of Moroccan living in poverty from 6.5 million to 5.3 million. Our contribution proposes to estimate the effect of these financial flows on the households' welfare levels by using carrying out a microeconometric approach. In particular, we assess the impact of migrants' remittances on poverty and standards of living in Morocco using propensity-score matching (PSM) methods. These methods were initially used to evaluate whether a medical treatment has an effect. In our study, we consider the receipt of international remittances as a treatment. In reality, the heterogeneity of households and the problem of self-selection are challenging the evaluation of the "real" effect of remittances on household expenditure and poverty. Overcoming these problems can be done by exploring some of econometric methods like the PSM approach. In this paper we apply this method in order to obtain treatment effects from the migrants' remittances on the well-being of remittances-recipient households. We also evaluate the extent to which selection bias on unobserved covariates would nullify propensity score matching estimates of the effects of migrants' remittances.
The rest of the paper is structured as follows. Section 2 describes the data and the variables under consideration. Section 3 explains our methodological procedure. The empirical results are then presented in Section 4. Section 5 provides an application of sensitivity analysis in order to judge on the causality of the different results. The last section concludes.
Data and variables used in estimation
The data used in this paper are from the Moroccan Living Standard Measurement Survey Table 2 presents the importance of remittances in the income distribution. As can be seen, the proportion of households receiving remittances increased from 13.9 percent of those in the lowest income quintile to 14.17 percent in the second quintile and 30.76 percent in the highest quintile (i.e., the 20 percent of households with the highest income). Interestingly, in the case of Morocco, it is possible that all international migrants do not come from the lowest quintiles of the income distribution. This outcome may have methodological challenges for researchers in carrying out quantitative analyses of remittances impacts. In the spirit of the counterfactual analysis with observational data, this study uses an econometric technique called propensityscore matching for gauging empirically these impacts. To do so, we consider two types of explanatory variables of household income:
-The socio-economic characteristics of the household: age, education and sex of household head, proxy for household income, education level within the household (indicators for the proportion of household members with primary, middle and high secondary education, and higher education), and area of residence (urban and rural). As we look to estimate the level of welfare of both urban and rural household, productive capital detained by households takes two forms: land and/or businesses.
-The characteristics of the commune of residence: We introduce the regional unemployment rate in order to control the characteristics of the municipality involved.
We chose to assimilate the standard of living of the household to his actual expenditure and not to his income. This choice is dictated by the fact that income is generally poorly measured especially in the rural areas 5 In our analysis, household expenditure includes food and tobacco, clothing, health care, housing, home furnishings, transportation, education, leisure and culture, and other goods. A household is considered to be poor if its members cannot cover their expenses. According to the HCP definition . In addition, household expenditure can take into account the price differences according to the different municipalities. The World Bank recommends the use of expenditure instead of income for several reasons. First, expenditure is a better indicator of performance than earnings, then it can be better measured as income and finally, consumption may reflect more accurately the actual standard of living of a household and his ability to meet his needs fundamental (Coudouel et al., 2002). , this variable takes the value 1 if the household's net per capita income is 6 The Moroccan High Commission for Planning measures the relative poverty threshold using the FAO-WHO standards and the World Bank estimation method. It usually sets poverty line by adding to the food poverty line (i,e., cost of the food basket satisfying a specific calorie requirement) additional less than -or equal to -3,834 MAD (for households in urban areas) and less than -or equal to 
Methodological Approach
Matching techniques aim to estimate the specific effect of a measure (the receipt of international remittances in our case) on the situation of its beneficiaries. If these were chosen based on a number of characteristics, the effect of the measure is not clearly identified.
Matching methods try thus to correct the composition bias. In fact, remittance decisions could influence the living conditions of recipient household. In this case, households receiving remittances may be different from households that do not receive international transfers: the two populations differ. Therefore, it is necessary to ensure that the effect attributed to these financial flows is not due solely to the particular profile of remittances-recipient households.
To control for these potential biases, the researchers constructed, under the propensity score matching method, a population that includes households receiving remittances identical to the population of non-recipients, such that migration and transfers became a random event. If the observed differences are significant, they will be attributed to remittances inflows.
Define an indicator variable T i equal to one if a household receives transfers from abroad and to zero otherwise. Y i is the potential outcome variable, represented in our study by the poverty status of the household i, defined on the basis of the national poverty line; Y i0 represents the counterfactual outcome value when T i =0.
We define the average treatment effect on the treated group of household:
and the average treatment effect on the 
is a sampling bias due to a non-random sample of a population. In other words, the populations of recipient and non-recipient households are not identical. If we have used a random sampling, the likelihood of bias could be reduced and there will be no systematic difference between treated and untreated units, so in this case we
Consequently, to eliminate this sampling bias, Y i0 and T i must be independent. For this purpose, matching methods make the assumption of conditional independence, and assume that conditional on observable individual variables X, the assignment to treatment is random (Fougère, 2007, pp. 111) . It means that, conditional on X, the outcomes are independent of treatment and thus the outcomes of non-treated units can be used to approximate the counterfactual outcome of treated units in the absence of treatment.
In practice, matching a large number of characteristics is difficult, which is why propensity score matching is important (Rosenbaum and Rubin, 1983) because it provides a onedimensional summary of all these characteristics i.e., a propensity score.
If a propensity score is defined by P(X) = Pr (T = 1| X) and the household untreated noted ĩ is paired with the treated household i, we have ) ( ) (ĩ i X P X P = and
The final estimator for the average treatment effect is obtained as the average of the differences between the situation of households treated and their counterfactuals:
where I is the subsample of households treated, N is the number of households treated.
The estimate using matching models propensity score requires two steps. In the first step, we estimate the propensity scores of households with a logit or probit model containing the explanatory variables of the probability of receiving remittances 7
In the second step, we estimate an average treatment effect on the treated (ATT). The final estimator for this average treatment effect is obtained as the average of the differences in the : age, education and sex of household head, proxy for household income, education level within the household (indicators for the proportion of household members with primary, middle and high secondary education, and higher education), area of residence (urban and rural), and regional unemployment rate.
The main results of the estimation of the probit model are presented in appendix (Table A. 2). 9 situation of treated households and their counterfactuals. The mean difference of the two groups should be statistically significant to speak of an effect of remittances on the households surveyed.
Many mechanisms can be used to find the non-recipients households which have propensity scores close to those of recipient households. These include, among others, nearest neighbour matching and kernel matching. In practice, the nearest neighbour method chooses a counterfactual household for each recipient household who is closest in terms of propensity score. Nearest neighbours are not determined by comparing treated observations to every single control, but rather by first sorting all records by the estimated propensity score, and then searching forward and backward for the closest control unit. With Kernel Matching, all treated are matched with a weighted average of all controls with weights that are inversely proportional to the distance between the propensity scores of treated and controls (see Becker and Ichino, 2002) . Nearest neighbour method requires a maximum distance between the propensity scores of treated households and their nearest neighbours (caliper) beyond which it can be no matching. The caliper threshold set in the analysis is 0.01.
Econometric studies insist that the property of balancing variables observed in the two groups (treated and counterfactual) should be satisfied in order to confirm the validity of matching (balancing tests for propensity score matching). In other words, equality of means (of each variable which explains the probability of receiving remittances) for treatment and control groups must be ensured. We use the pstest command in Stata to test the balancing. We find that the balancing property of propensity scores is satisfied (Results are reported in Table A.2 in Appendix).
Empirical results
Recall that our analysis evaluates the relative importance of international remittances in improving the living standards of recipient households and the financial contribution of migrants to the income of their households of origin. We start by deriving the estimations for total households and then applying the same specification for urban areas and rural areas separately. In Table 3 , we present the results of our first estimation. Firstly, it appears that the estimates using different matching methods provide very similar results. Secondly, the ATT is significant for all outcome categories (significant at 1 percent level). Thirdly, the results based on the poverty indicator (outcome variable) show that remittances significantly reduce a household's probability of being in poverty, i.e, there is a negative (causal) effect of the receipt of remittances on the propensity of their recipient to be poor. Abadie and Imbens (2006) show that bootstrapped standard errors are not valid for nearest-neighbour matching with a fixed number of neighbours. We impose common support condition in Stata to reduce poor quality matches. Psmatch2 command is used to estimate the different models. The Caliper is equal to 0.01, it corresponds to maximum allowable distance between the propensity scores (with nearest neighbour). Matching with the nearest neighbour is without replacement (individual control group can only be chosen once in the construction of the counterfactual), and in descending order. Source: LSMS 2006 This effect takes values between 4.5 and 5.5 percentage points depending on the specification.
These results confirm those obtained by the majority of studies on the subject (see for example Gubert et al., 2010 or Brown and Jimenez, 2007) . It is important to mention that some studies have suggested that the poor household can and do benefit indirectly from international migration but also that the economic status of households could explain their use of remittances: richer households are, more expected to invest these remittances on various forms of productive investments and poorer households spend a greater share of their income on durable goods, healthcare, and housing 8 income and employment multipliers from remittances are quite high, and many of the indirect benefits do not accrue to migrant households themselves, but to others. In other words, it's also necessary to take into account the indirect multiplier effects of migration and remittances upon communities of origin as a whole (including households without remittances). This would require positive effects of international migration on employment, income, and production. Table 3 also points out some key differences between households with and without migrants' transfers. It reveals that the expenditures of treated households increase in average by about 12,167 MAD per year (15,370 MAD with kernel matching) more than that of the control households.
Using the matched subsamples, we can estimate the ATT difference for rural households as well for urban households similar to the procedure when the whole sample is used. As Table 4 depicts, for rural households, remittances reduce the probability of being below the poverty line by 11.3 percentage points. In comparison this probability decreases by only 2.8 points for urban households. This reveals that there is significant variability in the average results when the ATT is estimated after taking areas of residence into account. It is interesting to note that in Morocco, poverty is most severe and most widespread in these areas. In fact, the most recent data from national household surveys show that, the majority of the country's poor still live in rural areas (14.4 percent in rural areas and 4.8 percent in urban areas in 2007). potentially be filled by the poor, or wages may be pressured upward, also potentially benefiting the poor. Second, remittances add liquidity to local markets, potentially stimulating economic activity. Third, when migrants return from urban areas or abroad, they bring new skills and experiences with them, sometimes even starting microenterprises that create local employment." Table 4 ).
Robustness check
We conduct a sensitivity analysis on the estimation results. It is undertaken to check the strength of the conditional independence assumption, and if the influence of unobservable factors that may influence both remittances receipt and the outcome variables on the selection process is so strong to alter the matching estimates.
. Table 5 . Mantel-Haenszel (1959) To do this, we use Rosenbaum's approach (2002) . It is based on a test that determines the bounds of the significance level (p-value critical) of the average effect of treatment (ATT) for different levels of hidden bias. The idea is to increase the values of γ (variable which captures the effect of unobservable variables on the probability of receiving remittances), and to check if the results related to the consideration of hidden bias are robust. The higher the level of γ to which the ATT remains statistically different from zero, the more robust are the estimation results to the potential influence of hidden bias.
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The results -presented in Table 5 -are highly robust to unobserved heterogeneity, the threshold being higher than 2
Unfortunately, sensitivity analysis does not determine if biases really exist; it only shows how the existence of possible bias could undermine the significance of the estimates (Aakvik, 2001 ).
Conclusion
The migrants contribute in various ways to the well-being of their households of origin. This paper assesses the impact of international remittances on poverty and standards of living in
Morocco. The analysis was based on propensity-score matching and uses national data from a Morocco household survey. Our results are interesting in a number of respects. Firstly, we
show that migrants' remittances affect negatively the propensity of their recipient to be poor.
This effect takes values between 4.5 and 5.5 percentage points depending on the specification.
Secondly, we find a significant improvement of expenditure of remittances-recipient households. In particular, remittances are associated with an increase in households'
expenditures by 12,167 MAD per year. In rural area, the expenditures of recipient households increase in average by about 21,799 MAD. Thirdly, when we distinguish households according to their area of living, we also find worthy notice that remittances have a statistically significant decline in the probability of being below the poverty line for rural households; it decreases by 11.3 percentage points. In comparison, this probability decreases by 3 points in urban area.
Our study suggests that matching can help to solve the problems of heterogeneity and selfselection in migration studies. It is especially relevant in the case of the analysis of household welfare, where the receipt of remittances can be dependent on some observable household specific characteristics. However, more research on the impact of remittances on poor households using a more specific database, namely a panel database is needed to confirm that poverty has continued its downward trend in the last few decades and that remittances to Morocco are partly responsible for this trend.
The findings are indicative of specific policy tools that could be made available for the poor households. For example, there are some policies that governments may introduce to reduce the population of the rural poor such as public transfer programs.
On another level, this study provides an analysis of some household factors selected from remittances literature influencing the probability of receiving remittances. More specifically, the results show that the household variables, namely, education, gender and age of household head are correlated with the probability of receiving remittances. 
